Abstract-In this paper, we briefly outlined popular casebased reasoning combinations. More specifically, we focus on combinations of case-based reasoning with rule based reasoning, and model based reasoning. Further we examined the strengths and weaknesses of various reasoning models, case-based reasoning, rule-based reasoning and model-based reasoning, and discuss how they can be combined to form a more robust and better-performing hybrid. In a decision support system to address the variety of tasks a user performs, a single type of knowledge and reasoning method is often not sufficient. It is often necessary to determine which reasoning method would be the most appropriate for each task, and a combination of different methods has often shown the best results. In this study CBR was mixed with other RBR and MBR approaches to promote synergies and benefits beyond those achievable using CBR or other individual reasoning approaches alone. Each approach has advantages and disadvantages, which are proved to be complementary in a large degree. So, it is well-justified to combine these to produce effective hybrid approaches, surpassing the disadvantages of each component method. "KNAPS-CR" model integrates problem solving with learning from experience within an extensive model of different knowledge types. "KNAPS-CR" has a reasoning strategy which first attempts casebased reasoning, then rule-based reasoning, and, finally, modelbased reasoning. It learns from each problem solving session by updating its collection of cases, irrespective of which reasoning method that succeeded in solving the problem.
I. INTRODUCTION
Hybrid systems are universally better than conventional approaches. The combination of (two or more) different problem solving and knowledge representation methods is a very active research area in Artificial Intelligence. Hybrid Intelligent System is a combination of two techniques with more strength and less weakness. Almost every conceivable problem has been approached using some form of hybrid system. The aim is to create combined formalisms that benefit from each of their components. The effectiveness of various hybrid or integrated approaches has been demonstrated in a number of application areas. It is generally believed that complex problems are easier to solve with hybrid or integrated approaches.
Model-based reasoning (MBR) is an approach in which general knowledge is represented by formalizing the mathematical or physical relationships present in a problem domain. The CBR-MBR integration improves solution accuracy over that which is possible using either single approach. Rules usually represent general knowledge, whereas cases encompass knowledge accumulated from specific (specialized) situations. Rule-based and case-based reasoning are two popular approaches used in intelligent systems. Each approach www.ijacsa.thesai.org has advantages and disadvantages, which are proved to be complementary in a large degree. So, it is well-justified to combine rules and cases to produce effective hybrid approaches, surpassing the disadvantages of each component method [3] The disadvantages of case-based reasoning include:
1) Cases do not often include deeper knowledge of the domain. This handicaps explanation facilities, and in many situations it allows the possibility that cases may be misapplied, leading to poor quality or wrong advice.
2) A large case base can suffer problems from store/compute trade-offs.
3) It is difficult to determine good criteria for indexing and matching cases. Currently, retrieval vocabularies and similarity matching algorithms must be carefully hand crafted; this can offset many of the advantages CBR offers for knowledge acquisition [1] [2] [4] [7] [8] [14] .
C. Model-based Reasoning
The advantages of model-based reasoning include: 
D. Hybrid Design
An important area of research and application is the combination of different reasoning models. With a hybrid architecture two or more paradigms are integrated to get a cooperative effect where the strengths of one system can compensate for the weakness of another.
In combination, we can address the disadvantages noted in the previous discussion. For example, the combination of rulebased and case-based systems can: 
III. HYBRID REASONING MODELS

A. Sequence Models
In this, in the first step, a rough solution is given, and in the second step, the precise solution is given by refining the rough one. 91 | P a g e www.ijacsa.thesai.org
B. Conditional Model
In this, if the solution given in the first step is acceptable then it is used as a solution of the given problem & otherwise next steps are invoked. 92 | P a g e www.ijacsa.thesai.org IV. FUNCTIONAL ARCHITECTURE OF "KNAPS-CR" "KNAPS-CR" integrates problem solving and learning into one architecture. The flow of control and information between the knowledge base and the processes of problem solving and learning in "KNAPS-CR" is shown in Figure 7 .
The Figure 7 illustrates that problem solving in "KNAPS-CR" is performed by a combination of model-based, casebased and rule-based reasoning (MBR, CBR and RBR, respectively). The learning combines case-based (CBL) and explanation-based (EBL) methods.
The process of selecting the initial reasoning paradigm starts when a set of relevant features of a problem has been identified. This feature set typically contains input features as well as inferred features, i.e. features that the system derives from the input features by using its knowledge. The choice of reasoning method is made after the system has gained an initial understanding of the problem. This initial understanding process (described in the next section) results in an activated problem context, including a set of relevant features for describing the problem, a structure of problem solving (sub) goals, and a hierarchy of possible faults.
The choice of reasoning method is made after the system has gained an initial understanding of the problem.This initial understanding process (described in the next section) results in www.ijacsa.thesai.org an activated problem context, including a set of relevant features for describing the problem, a structure of problem solving (sub) goals, and a hierarchy of possible faults.
First, "KNAPS-CR" will attempt to solve the problem by case-based reasoning. The relevant findings are combined into a set of remindings, where each reminding points to a case (or a class of cases) with certain strength. If some cases are pointed to by remindings with strengths above the reminding threshold, the cases most strongly reminded of are retrieved. If no such reminding is produced, the system will trigger its rule-based reasoning method. However, before doing that it will normally try to elaborate on the findings of the cases most strongly reminded of. The purpose of this is to improve a weak match by looking for common states, constraints, etc., which will imply a stronger similarity than determined by the basic case retrieval method.
Whether the elaboration on a weak match is attempted or not depends on the strength of the strongest reminding and the size and strength of the case base relative to the rule base. If acceptable matches are found, then rule based reasoning is used to further refine the solutions obtained by case based reasoning. If no cases were reminded of in the first place, "KNAPS-CR" will also try its rule-based reasoning method, i.e. attempt to solve the problem by a combined forward chaining (from the relevant findings) and backward chaining (from the fault hierarchy) within the rule base.
The solution (fault and -possibly -treatment) is evaluated to see if it is acceptable for the current problem. If the system is unable to produce a good enough explanation to accept or reject the solution candidate, it is presented to the user for evaluation.
If for any reason the solution is unacceptable, a check is performed to determine whether the solution would be accepted if slightly modified, in which case a modification is attempted. When no more modifications are relevant and no more new cases are available for use, "KNAPS-CR" gives up case-based reasoning.
The input to a reasoning process is a problem description. This may be a description of the user's problem, or a partial solution of this problem -for example a set of descriptors which includes a fault hypothesis, given as input to the retrieval of a case containing a suitable repair.
VI. CONCLUSIONS
In this research, we combined CBR with RBR, MBR in "KNAPS-CR" model. In our experiment and analysis, this new CBR integrated hybridized model i.e. "KNAPS-CR" model supported a wide range of tasks, including interpretation and argumentation, design and synthesis, planning, and management of long term medical conditions. Many useful synergies emerged as different reasoning strategies extend and complement each other. Integrated systems have enabled more accurate modelling of domain knowledge, compensation for incomplete domain models and rule bases, compensation for small case bases, simplification of knowledge acquisition, improved solution quality, improved system efficiency, leveraging of past experiences, and compensation for shortcomings inherent in individual reasoning strategies. Thus integrations of CBR with other reasoning modalities continue to proliferate, providing both practical benefit and insight into multi-modal reasoning processes.
There are still a large number of important and challenging problems to be addressed in order to improve the quality and usefulness of expert systems for practical, real world problems. The research reported here has addressed the problem of how to achieve, and continually maintain, a higher level of competence and robustness in such systems than what they possess today. In "KNAPS-CR" systems, problem has been approached from two sides:
 Strengthening of the problem solving capability by combining several reasoning paradigms within a knowledge-rich environment, focusing on case-based reasoning as the major method.
 Enabling a continually improvement of an incomplete knowledge base by learning from each problem solving experience, using a knowledge-intensive, case-based learning method.
The resulting framework, architecture, system design, and representation platform -i.e. the "KNAPS-CR" approach -has been motivated and supported by relating it to strengths and weaknesses of other approaches
